N4740800D8107
SCOPE OF WORK
OCEAN ENGINEERING SERVICES
IN SUPPORT OF
UNDERWATER (U/W) FACILITY ASSESSMENTSAT VARIOUSLOCATIONS

A. PROJECT DEFINITION

1 Thisisatask oriented engineering services contract in support of underwater
assessments of waterfront and other structures at various locations. Underwater assessment includes,
but is not limited to, underwater inspection; engineering analysis of existing conditionsin comparison
with design requirements, previous ingpection reports and/or drawings of the facilities; engineering
cdculations for sructural andyss with or without previous design calculations, documentation of
findings, and recommendations with cost estimates for follow-on actions. All underwater assessments
will be performed under the direct control and supervision of registered professona engineer-divers.
For each underwater assessment, one registered professond engineer-diver shal be gppointed as the
engineer-in-charge (EIC). That EIC shdl supervise the diving, dive at least 50% of the time, supervise
the writing of the detailed ingpection report, and write at least 50% of the detailed inspection reports.
The other engineers that were on-Ste may write the balance of the report. The EIC shdl ensure that dl
diving is done in accordance with OSHA standards. US citizenship is required for dl individudsto gain
access to inspection Stes.

Additiona products and services may include construction contract drawings and SPECSINTACT
specifications; bid andyses; post construction award services (PCAS); TITLE Il Inspection Services,
engineering report review; database design, construction, and population; procedures reports,
engineering cdculations, datic and dynamic mooring analysis using computer modding; watertank
ingpections in accordance with applicable standards of the American Waterworks Association and
NAVFAC MO-210.9; and FHWA certified inspections using NBIS standards of overland and
overwater bridges.

A waterfront facility is defined as any structure which islocated on the waterfront, in connection
with, or potentidly in contact with, water or the marine environment. Thiswould include inland
gructures that require underwater investigations. Waterfront facilities include, but are not limited to,
piers, wharves, bulkheads, quaywalls, offshore towers, potable water storage tanks, instrument support
structures, dry docks, moorings, bridges, underwater cables, or any smilar Structures.

2. Thework will require expertise in underwater ingpection, damage and deterioration
assessment, repair andyss, repair design, and cost estimating. The work may aso include the
preparation of underwater/topside repair contract drawings and specifications for competitive bidding.

3. The contractor shall povide the personnel and equipment necessary to perform an

underwater ingpection of the waterfront facility. The quality of ingpection shdl be such asto dlow the
contractor to assess the generd physicd condition of the facility structure which is submerged and/or
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subject to frequent wetting by wave or tidd action. After firs studying the Government Furnished
Information (GFI) , the contractor shdl perform a Level |, modified Leve |, Leve II, or Levd llI
ingpection as delineated below. Quantities of dl levels are as st forth in a table provided with the
specific scope of work for each task.

B. ADMINISTRATIVE PROCEDURESAND INSTRUCTIONS

All correspondence shal be addressed to the Contracting Officer, Nava Facilities Contracting
Office, 901 M Street SE, Building 218, Washington, DC 20374-5063 with Attention: Code 2727. The
contract number assgned to the contract for this work will be shown in the specific requirements table
for each ddiver order. This number shdl be used on al hillings, reports and correspondences relative to
this contract, together with any gpplicable contract modification number.

C. QUALITY CONTROL

1 The contractor is respongble for the professona qudity of hisher submittas including
editing, checking, and reproducibility.

2. The contractor is responsible for conducting the underwater inspection to an approved
safe diving practice which meets locd, dtate, and federd regulaions as gpplicable to the area of
operation.

D. INSPECTION, STUDIES, ANALYSIS, & MISCELLANEOUS REQUIREMENTS

1. UNDERWATER INSPECTION

Fed investigation shal be conducted by the contractor, which will normaly involve diving operations
and will include a thorough check of underwater conditions as well as other conditions pertinent to the
required work. U.S. Citizenship is required for al individuas requiring access to ingpection Stes. All
diving operations will be conducted in accordance with locd, sae, and federa regulations and safety
standards as applicable to the required areas of operation. All underwater assessments will be
performed under the direct control and supervison of registered professond engineer-divers. For each
underwater assessment, one registered professonal engineer-diver shall be appointed as the engineer-
in-charge (EIC). That EIC shdl supervisethe diving, dive at least 50% of the time, supervise the writing
of the detailed inspection report, and write at least 50% of the detailed inspection reports. The other
engineers that were on-site may write the balance of the report.  Government Furnished Information
(GFI) reative to exiding conditions a the Ste will be made available whenever possble to the
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contractor who shdl evaduate and verify such information to the extent that it is necessary to perform the
work stated herein. The generd pattern of the ingpection to be followed, and the specifics of a particular
ingoection such as location of individud piles to be examined will be determined by mutua agreement
between the contractor and the on-Ste Government representative.

a Levdsof Examination

The following levels of examination may be employed in the inspection and are to be construed only
as generd guidelines and not specific ddivery order procedures. Within the description of any specific
ddivery order, the levd and complexity required in an ingpection will probably be a blend or
combination of these levels of examination. Specific ddivery order descriptions will use these definitions
as areference.

LEVEL I: This levd of effort is essentidly a "swim-by" overview, which does not involve cleaning
of any structurd elements, and can therefore be conducted much more rapidly than the other levels of
ingoection. The Level | Examination should confirm as-built structura plans and detect obvious mgjor
damage or deterioration due to overdress (collisons, ice), severe corroson, or extensive biologica
growth and attack.

The underwater ingpector shal generdly rely primarily on visud and/or tactile observations (depending
on water clarity) to make condition assessments. These observations are normally made over 100% of
the exterior surface area of the underwater structure whether it is a quaywall, bulkhead, seawal, pile, or
mooring.

Visud documentation (utilizing underwater televison and/or photography), may be included with the
quantity and qudity adequate for documentation of the findings which will be representative of the
facility condition.

MOD LEVEL I: Thisleve of effort conggts of a swim by of every pile a an devation of two to four
feet below mean low water (MLW) to detect any obvious gross or mgjor damage.

LEVEL II:  This type of inspection is directed toward detecting and describing
damaged/deteriorated areas which may be hidden by surface biofouling or deterioration and toward
obtaining a limited amount of deterioration measurements. These data should be sufficient to enable
rough estimates to be made of facility load capacity. Levd 1l ingpections will often require cleaning of
gructura dements. Since cleaning istime consuming, it is generdly redtricted to areas that are critical or
which may be representative of the entire Sructure itsdlf. The amount and thoroughness of cleaning to
be performed is governed by what is necessary to discern the generd condition of the overdl facility.
Simple instruments such as cdipers, measuring scaes, sounding devices, and ice picks are commonly
used to take measurements. However, a smal percentage of more accurate measurements may aso be
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taken with more sophisticated instruments for severa reasons. These measurements will validate large
numbers of smple measurements and in some hard-to-measure areas will actudly be easer and faster
to obtan. Where the visud scrutiny, cleaning, and/or smple measurements reved extensve
deterioration, a smdl sampling of detailed measurements will enable gross estimates to be made of the
dructure's integrity. For example, on extensively corroded steel Hpiles, a smal percentage should
recalve ultrasonic thickness measurements to determine typical cross section profiles. The cross
sections determined by these spot checks would be used to determine individua H-pile load capability
which would then be extrapolated to obtain a "ballpark” estimate of overdl facility load capability. On
ged dructures which have an active or sacrificid cathodic protection system, measurements of anodes,
voltage, or current may be required.

Visud documentation (utilizing underwater video and/or photography) should be included with
the quantity and quaity adequate to be representative of the range of facility damage/deterioration.

LEVEL I1I:  This type of ingpection will often require the use of Non Dedtructive Testing (NDT)
Techniques, but may dso require the use of patidly destructive techniques such as sample coring
through concrete and wood dructures, physical materid sampling, or in-Situ surface hardness testing.
The purpose of this type of ingpection is to detect hidden or interior damage, loss in cross-sectiond
area, and materid inhomogenaity. A Levd 111 examination will usudly require prior cleaning. The use
of NDT techniques are generdly limited to key Structura aress, aress that may be suspect, or to
structura members which are representative of the underwater structure.

Visud documentation (utilizing underwater video and/or photogrgphy) and a sampling of
physica measurements should be included with quantity and quality adequate for documentation of the
findings which will be representative of the facility condition.

b. Inspection Reporting

Each delivery order for an underwater ingpection will require an engineering report to be written
in accordance with the detailed guiddines of the Navd Facilities Engineering Service Certer, East Coast
Detachment, 901 M Street SE, Bldg 218 WNY, Washington, DC 20374-5063. The underwater
inspection report will provide a detailed description, photographs and engineering assessment of the
underwater and underdeck structural conditions encountered as well as recommendations for types of
repairs and cost estimates for those repairs.

2. REPAIR DESIGN, SPECIFICATIONS AND DRAWINGS
The Government reserves the right to include in the work, by option, al desgn and engineering

sarvices necessay for the preparation of condruction contract drawings and specifications for
comptitive bidding, engineering cadculations, and cost estimates, for necessary repairs identified by the

Page4of 9



ingpection. Design and engineering services for repair contract documents may be exercised & any time
within the effective date of the contract.

3. REPAIR AND COST ANALY SIS

If the underwater inspection has reveded sgnificant damage, a gross assessment of the reparability
should be performed. This andysis takesinto consderation life cycle costs for various repair techniques
as wdl as dructurd congderaion in recommending particular repair techniques. An important
component of a repair andyss that should be included is an order-of-magnitude cost estimate for the
totd repair effort including design.

4. POST REPAIR SERVICE

The Government reserves the right to task the contractor, by option, to perform Post Congtruction
Award Services (PCAS) and Title |1 ingpection services on waterfront facilities

E. PROGRESS SUBMITTAL PROCEDURESAND SUBMISSION SCHEDULE
1. INSPECTION COMMENCEMENT

The ingpection commencement date and ingpection time period shdl be established by mutua
agreement between the Government and the contractor.

2. IN-BRIEF

At the commencement of the fied investigation, the contractor will usudly be required to
participate in, or conduct, a briefing to interested parties a the Ste. Thisisfor the purpose of reviewing
the scope of work for the specific tasks and insuring that al cognizant parties, i.e. security and safety
personndl, are aware of the contractor's presence on the site.

3. ON-SITE REPORTING

A log shdl be kept of dl findings and shdl be made available to the on-gte Government
representative for hisher perusd while on ste. The log shal clearly reference the exact location of dl
mgor damage showing a the least relative eevation on the pile or bulkhead, water depth reldive to

mean low water, and position of the damage on the structure. One legible reproduction of the log shall
be made available to the Government one week after completion of the on-Ste ingpection.

4. EXIT BRIEF
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The contractor shal present a summary of the preiminary findings in an exit brief hed on-gte
prior to leaving the activity ingpected. The contractor shall aso provide a written survey of preiminary
findings to be submitted one week after completion of the on-site inspection.

5. FINAL REPORT

The results of the ingpection and andlysis shdl be submitted in the form of aforma enginesring
report. This report shdl provide a detailed description, underwater photographs, and engineering
assessments of the underwater structural conditions encountered as well as recommendations for the
types of repairs and budget cost estimates for those repairs. The format and details of content required
are pecified in the detailed guiddlines of the Nava Facilities Engineering Service Center.

6. GOVERNMENT FURNISHED INFORMATION (GFl)

Prior ingpection reports, if any, and available design and congtruction drawings for the facility
will be provided to the contractor as GFl. These documents are for contractor’s information only. The
contractor is respongble for higher interpretation and subsequent use of this information. GH shdl be
returned to the Government after completion of the project.

7. PHOTOGRAPHIC DOCUMENTATION

Still photographs will be taken both above and below the water by the contractor regardless of the
water darity or vighility for incorporation in the final report. It is the responsbility of the contractor to
provide the equipment (clear water box, close-up lens, etc.) necessary to meet this requirement.
Photographs will be taken of damage/deterioration to structural members as well as typicd conditions
such as representative samples of the piling at the mudline, splash or tidd zone and midway in between.

It would aso be appropriate to include photographs of typica or extraordinary marine biofouling
deposits, pile splices or joints, cross-bracing, previous repairs, etc. Photos should aso be taken of the
facility from above the water which indicate the overal gppearance of the structure.

F. Task Description
1. UNDERWATER (U/W) INSPECTION
a Levd | (seeparagreph D.l.a for definition)
A Levd | genad swim-by shdl be performed on the quantity of piles sat forth in the
individua ddlivery order. Closed type structures such as bulkheads shal be examined dong their faces

a three levdls mudline (ML), just below mean low water (MLW), and in the splash zone or inter-tidd
zone (ITZ).
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b. Modified Leve | (see paragraph D.l.a for Definition)

A Modified Levd | (modified svim-by) is performed at an eevation of two (2) to four
(4) feet below MLW 1o detect any obvious mgor damage on the piles as et forth in the individud
ddivery order.

c. Levd Il (seeparagraph D.l.a for definition)

A Levd Il examination shdl be performed on a percentage of piles within open and
closed type structures as st forth in the individua delivery order. Piles will be cleaned a the number of
elevations specified, which is normdly a ML, MLW, and hafway in between ML and MLW. Where
water depths preclude being able to spread these bands equidistant in the water column, band- cleaned
areas may be continuous, not segmented. Shalow water depths do not negate
deaning. The Levd Il examingion will involve deaning of pilesin the following manner:

Wood Bearing Piles: Cleaned band around perimeter of the pile to awidth of 10 inchesto
expose underlying pile a three eevations, ML, MLW, and hdfway in between ML and MLW.
Measure minimum diameter.

Concrete Bearing Pile: Clean band of biofouling or debris on three (3) Sdes or face of each
pile to an approximate width of 10 inches to expose underlying pile surface for ingpection at three
elevaions, ML, MLW, and halfway in between ML and MLW.

Concr ete Sheet Pile: Clean a 12-inchr square area of bulkhead at three eevations, ML,
MLW, and hdfway in between ML and MLW.

Steel Bearing Pile: Clean band cleaned of biofouling or debris on three (3) sides or faces of
each pile to an gpproximate width of ten (10) inches to expose underlying pile surface for ingpection at
three devations, ML, MLW, and halfway in between ML and MLW. On sted structures which have
an active or sacrificia cathodic protection system, measurements of anodes, voltage, or current may be
required.

Steel Sheet Pile: Clean a 6-inchrsquare area of bulkhead on the flange and web of the sheet pile
at three areas which include ML, MLW, and hafway in between ML and MLW. On sted structures
which have an active or sacrificid cathodic protection system, measurements of anodes, voltage, or
current may be required.

d. Levd Il (seeparagraph D.l.a for definition)
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A Leve 1ll examination shdl be peformed on every sed bulkhead and sted H-
pile cleaned under Levd I, and measurements taken a dl locations cleaned. The Leve llI
examinaion for wood piles shdl include taking wood cores a the number of piles indicated in the
ddivery order. Three core samples will be taken at each pile location. All cores are to be taken to the
center of the pile and plugged with atreated plug. The Leve 11l examination may dso include teking a
pipe section (from anon-critica pile) for |aboratory andyss.

2. INSPECTION PATTERN

The generd pattern of ingpection to be followed, and the specific location of piles to be
ingpected and cleaned, will be determined by mutual agreement between the contractor and the onsite
Government representative. That decision should be based upon the Leve | findings and other pertinent
considerations.

G. ASSESSMENT OF APPARENT CONDITION OF STRUCTURE
1. ASSESSMENT
The contractor shal assess the Sructure's integrity as follows:

a Based on the contractor's professiona experience, training, and judgment, the

contractor shall provide back-up computations of loss in section, strength, and other characterigtics

that will quantify the assessment. The Government furnished information and the data obtained in the
underwater ingpection portion of thiswork shal be used as additiona basisfor this assessment.

b. The results of this assessment shdl be reported in terms of minimum cross
sections, equivalent effective cross sections, and attendant geometric properties such as section
modulus, moment of inertia, and radius of gyration . The assessment shdl dso result in the
recommendation of any prudent temporary action that should be taken relative to any downgrading of
the capacity of the facility prior to the corrective action such asrepair of pilings.

2. RECOMMENDATION
a The find task of the contractor shal be to provide recommendations for actions
to be taken to insure long-term cost effective maintenance and repair (M&R) and utilization of the

ingpected facility. These recommendations shall include the types of repairs required and budget level
cost estimates for these repairs.
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b. One recommendation would be based on the contractor finding the facility to be
in gpparent excelent condition. In this event, the contractor should propose only future periodic re-
ingpections a specific intervals dong with comparisons of a standard format of inspection data.

C. Another recommendation would be a downgrading of facility load capability
from the desgn load. This would be judtified after a Leve 1l or 1l examination. Where a Levd I
examination is used as a bagsi's, the gpproximations of load capability predictions and repair costs should
be commensurate with the limited measurements taken. Structurd analysis may be required of laterd
and/or vertica load capabilities depending upon the specific scope of work..

d. A common recommendation would be the type of repairs for specific eements
(piles, areas of bulkheed, etc.) of each facility found deficient and possbly the projection of those
repairsto the total repairs required in the whole facility.

e. The generd intent of the recommendationsis to provide the responsible activity
with a quantified assessment of the facilities physical condition and order-of-magnitude estimates of
repair costs which can be used to request M&R funding from the mgjor claimant.

H. COMPLETION DATE

The Specific Requirements for each ddlivery order will specify the number of weeks after completion of
the field inspections when the first draft of the report is due and when the fina draft report is due.
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